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REMARKS 



The Office's withdrawal of all prior objections to Claims 1-6 and 16-21, all associated 
collection requirements, and all prior rejections of Claims 1-6 and 16-21, is acknowledged 
and much appreciated- 

Claim 22 has been amended merely to place an inadvertently omitted hyphen in the 
word "anti-reflection." Claims 33, 34, and 36 have been reworded merely for clarification 
purposes. Claim 39 has been amended merely to remove an inadvertently used indefinite 
article "a" with the definite article 4 *the," in view of the antecedent present in the preamble. 
Each of the foregoing claim amendments adds no new matter. 

Claims 32-34, 36 and 39-52 have been objected to because of alleged informalities. 
No rule or statutory basis has been articulated as a basis for any of these objections. As to 
Claim 32, the objection is directed to terms that do not actually appear in Claim 32. It is 
believed that the objection is in error. As to each of Claims 33, 34, and 36, it is believed the 
objection thereto is moot m view of the amendments to the subject claim- As to Claims 39- 
52, it is believed the objection thereto is moot in view of the amendment to Claim 39. As to 
Claim 49, it is respectfully submitted that the objection is in error. It is quite clear that the 
method of Claim 49 comprises the depositing recitations of Claim 39, from which it depends, 
and thereafter, the heating of the substrate, as fully and clearly recited in Claim 49, Nothing 
further is required, and the Office has not demonstrated otherwise. It is believed that each of 
above-mentioned rejections is either moot or has been overcome. 

Claims 22-43 have been rejected under 35 U-S.C. Section 103(a) as allegedly being 
unpatentable over U.S. Patent Mo. 5,344,718 to Hartig el al (hereinafter, simply "Hartig") in 
view of U.S. Patent No. 6,115,180 to Hirai et aL (hereinafter, simply "Hirai"). These 
rejections are respectfully traversed. 

It is generally known that in an optical coating or the making of an optical coating 
such as that of Hartig, the diffusion of an undesirable substance, such as oxygen, into the 
silver layer is undesirable and to be avoided. Hartig thus employs nickel or nickel alloy 
b airier layers that surround the silver layer, as recognized by the Office. It is generally known 
that such barrier layers should be substantially free of oxide. See U,S, Patent No. 6,514,620 
to Lingle el aL, col. 16, 11 17-33, for example. Hartig also employs outer Si 3 N 4 dielectric 
layers that arc deposited in an oxygen-free environment, such that oxide formation is avoided. 
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Hirai teaches an amorphous SiOr-TiCb structure, which is an oxide. It is submitted 
that one of ordinary skill in the art would not have been motivated to replace Hartig's Si3N4 
dielectric layers that are deposited in an oxygen-free environment with Hirai's oxygen- 
containing, amorphous SiQz-Ti02 structure, as this would have introduced oxygen into the 
optical coating, which would have been counter to the teaching of Hartig and counter to the 
general knowledge regarding undesirable oxygen presence. Indeed, one so skilled would have 
been motivated not to make such a substitution, in view of Hartig and the general knowledge 
just described. 

Additionally, one so skilled would have been motivated not to make such a 
substitution, in view of the general knowledge concerning amorphous structures. In this 
regard, it has long been generally known that the diffusion coefficient associated with a 
random non-crystalline structure, or an amorphous structure, is greater bv several orders of 
magnitude than that associated with a crystalline structure. See Kingery, Introduction to 
Ceramics, 4 th Printing, pp. 240-241 (1967), a copy of which is enclosed. This means that in 
the case of an amorphous material that contains an undesirable substance, such as oxygen, it 
would have been expected that the undesirable substance would be quite able to diffuse 
through the amorphous structure- 
In view of the foregoing general knowledge concerning amorphous structures, one of 
ordinary skill in the art, at the relevant time, would have considered Hirai*s oxygen- 
containing ? amorphous SiQ2-Ti02 oxide structure to be a medium through which the oxygen 
could readily diffuse. One so skilled would not have been motivated to replace Hartig's SJ3N4 
dielectric layers that are deposited in an oxygen-free environment with Hirai's amorphous 
SiOr-Ti02 oxide structure, as it would have been expected that the amorphous structure 
would allow undesirable oxygen to diffuse with relative- ease to the barrier layer. As 
remarked upon above, it is generally known that such barrier layers should be substantially 
free of oxygen, such that further diffusion of oxygen into the silver is avoided. 

It is respectfully submitted that the Office has failed to show a motivation for the 
combination of Hartig in view of Hirai as suggested by the Office. Further, even if one of 
ordinary skill in the art would have somehow been motivated to combine Hartig in view of 
Hirai as suggested by the Office, arguendo, one so skilled would have had no reasonable 
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expectation of success, given the negative teachings described above. The Office has not 
shown otherwise. 

It is noted that the Office has made certain remarks in reference to Claims 28-32. See 
Final Office Action, p. 4-5. The Office appears to be taking the position that it is implicit that 
the amorphous structure of the multi-layered structure that would allegedly result from the 
alleged combination of Hartig and Hirai, arguendo, would maintain various of its 
characteristics if heated to a heat-treatment temperature. This position is asserted without 
support. As it appears that the Office may be taking official notice of this position any such 
official notice is traversed. It is pointed out that circumstances in which official notice is 
relied upon in a final rejection, as here, should be rare. See MPEP 2144.03. The only 
reference the Office has provided that describes what happens when an amorphous film is 
heat-treated is Hsu et al. 3 Single' and dual-ion-beam sputter deposition of titanium oxide 
films. Applied Optics, Vol. 37, No. 7, pp. 1171-1176. That reference evidences a change in 
various characteristics, such as refractive index, of an amorphous titanium oxide film when 
heat-treated. This evidence is contrary to the position of the Office, such that the Office's 
position is traversed, and the Office is asked to produce authority in support of any official 
notice of this position. MPEP 2144.03. It is further pointed out that the subject matter of 
Claims 28-32 is not product-by-process, as is clear from the preamble of those claims. The 
Office's assertions to the contrary are respectfully traversed. 

In view of the foregoing, it is respectfully submitted that the Office has failed to make 
a prima facie showing in support of the rejections of Claims 22-43 over the alleged 
combination of Hartig in view of Hirai. 

Claims 39 and 49-52 have been rejected under 35 U-S-C- Section 103(a) as allegedly 
being unpatentable over U.S. Patent No. 6,514,620 to Lingle et ah (hereinafter, simply 
'Tingle") in view of Hirai. These rejections are respectfully traversed. 

It is generally known that in an optical coating or the making of an optical coating 
such as that of Lingle, the diffusion of an undesirable substance, such as oxygen, into the 
silver layer is undesirable and to be avoided. Lingle thus employs nickel or nickel alloy 
barrier layers that surround the silver layer. Lingle teaches that such barrier layers are 
substantially free of oxygen. See Lingle, col. 16, 11.17-33, for example. Lingle also employs 
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outer Si3N4 dielectric layers that are deposited in an oxygen-free environment, such that oxide 
formation is avoided. See Lingle, coL 1 2, 1L5 1-53, for example. 

Hirai teaches an amorphous SiOr-TiCb structure, which is an oxide. It is submitted 
that one of ordinary skill in the art would not have been motivated to replace Linglc's Si3N 4 
dielectric layers that are deposited in an oxygen-free environment with Hirai's oxygen- 
containing, amorphous SiO^-TiCh oxide structure, as this would have introduced oxygen into 
the optical coating, which would have been counter to tire teaching of Lingle and counter to 
the general knowledge regarding undesirable oxygen presence. Indeed, one so skilled would 
have been motivated not to make such a substitution, in view of lingle and the general 
knowledge just described. 

Additionally, one so skilled would have been motivated not to make such a 
substitution, in view of the general knowledge concerning the diffusion characteristics of 
amorphous structures, .as remarked upon previously herein. In brief recap, in the case of an 
amorphous material that contains an undesirable substance, such as oxygen, it would have 
been expected that the undesirable substance would be quite able to diffuse through the 
amorphous structure. 

In view of the foregoing general knowledge concerning amorphous structures, one of 
ordinary skill in the art, at the time of the invention, would have considered Hirai's oxygen- 
containing, amorphous Si02-Ti02 oxide structure to be a medium through which the oxygen 
could readily diffuse. One so skilled would not have been motivated to replace Lingle's Si 3 N 4 
dielectric layers that are deposited- in an oxygen-free environment with Hirai's amorphous 
SiO 2 -Ti02 oxide structure, as it would have been expected that the amorphous structure 
would allow undesirable oxygen to diffuse with relative ease to the barrier layer. As 
remarked upon above, Lingle teaches that such barrier layers should be substantially free of 
oxygen, such that further diffusion of oxygen into the silver is avoided. 

It is respectfully submitted that the Office has failed to show a motivation for the 
combination of Lingle in view of Hirai as suggested by the Office, Further, even if one of 
ordinary skill in the art would have somehow been motivated to combine Lingle in view of 
Hirai as suggested by the Office, arguendo, one so skilled would have had no reasonable 
expectation of success, given the negative teachings described above. The Office has not 
shown otherwise. 
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Li view of the foregoing, it is respectfully submitted that the Office has failed to make 
a prima facie showing in support of the rejections of Claims 39 and 49-52 over the alleged 
combination of Lingle in view of Hirai. 

Claims 44-48 have been rejected under 35 U.S.C. Section 103(a) as allegedly being 
unpatentable over Lingle in view of Hirai, as applied to Claim 39 (see above), and further in 
view of Hsu et aL, Single- and dual-ion-beam sputter, deposition of titanium oxide films, 
Applied Optics, Vol. 37, No. 7, pp, 1171-1176 (hereinafter, simply "Hsu"). These rejections 
are respectfully traversed. 

IThe remarks above concerning the underlying alleged combination of Lingle in view 
of Hirai, as applied to Claim 39 (above), are incorporated herein by reference. As the 
underlying alleged combination of Lingle in view of Hirai is insufficient as to Claim 39 (inter 
alia), for the reasons remarked upon above, it is believed that these rejections cannot stand- 
Further, just as one of ordinary skill in the art would not have been motivated to 
replace Lingle' s S13N4 dielectric layers that are deposited in an oxygen-free environment with 
Hirai's oxygen-containing, amorphous SiQz-TiCfe oxide structure, as this would have 
introduced oxygen into the optical coating and would have been expected to allow that 
oxygen to diffuse readily into the barrier layer, one so skilled would similarly not have been 
motivated to deposit Hirai's amorphous SiOz-Ti0 2 oxide structure in the manner (deposition 
at a particular temperature and a particular rate) of Hsu. 

As to temperature, Hsu teaches that titanium oxide films deposited at room 
temperature are amorphous, as recognized by the Office. As set forth above, based on general 
knowledge regarding the undesirability of oxygen in an optical coating such as that of Lingle 
and the diffusion properties associated with an amorphous structure such as the amorphous 
oxide structure of Hirai, use of an amorphous structure such as Hirai's in a structure such as 
Lingle's would have been undesirable. Thus, Hsu's depositing of a film such as Hirai's at 
room temperature, such that the film would be amorphous, would have been counter to the 
teaching of Lingle and counter to the general knowledge regarding the undesirability of 
oxygen and the undesirability of an amorphous source of oxygen in an optical coating such as 
that of Lingle. 

As to deposition rale, the Office asserts a "common [range] of deposition rate, 
(normally 1 angstromQ to 20 angstroms per second)," without providing any evidence in 
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support of such an assertion. As it appears that the Office may be taking official notice of this 
assertion, any such official notice is traversed. It is pointed out that circumstances in which 
official notice is relied upon in a final rejection, as here, should be rare. See MPEP 2144-03, 
The only reference the Office has provided that sets forth the deposition rate for its 
amorphous titanium oxide film is Hsu. That deposition rate, at its highest, is 0.035 ran/sec. 
Hsu: pp. 1 172-1173; and. Figs. 2 and 7. This deposition rate for an amorphous film is much 
lower than that asserted by the Office as being common, such that the Office's assertion is 
J traversed, and the Office is asked to produce authority in support of any official notice of this 
assertion. MPEP 2144.03. Even if the Office's assertion of a common deposition rate for an 
amorphous titanium oxide film of normally 1 angstrom to 20 angstroms per second were 
permissible and correct, arguendo, this assertion would only show that Hsu teaches a low 
deposition rate. 

It is respectfully submitted that the Office has failed to show a motivation for ttte 
combination of Lingle in view of Hirai, as applied to Claim 39 (see above), and further in 
view of Hsu, a$ suggested by the Office. Further, even if one of ordinary skill in the art would 
have somehow been motivated to combine Lingle in view of Hirai, as applied to Claim 39 
(see above), and further in view of Hsu, as suggested by the Office, arguendo, one so skilled 
would have had no reasonable expectation of success, given the negative teachings described 
above. The Office has not shown otherwise. 

In view of the foregoing, it is respectfully submitted that the Office has failed to make 
a prima facie showing in support of the rejections of Claims 44-48 over the alleged 
combination of Lingle in view of Hirai, as applied to Claim 39 (see above), and further in 
view of Hsu. 

New Claims 53-56 recite further subject matter that is regarded as the invention. No 
new matter has been added by virtue of these new claims. It is submitted that Claims 53-56 
are patentable in view of the alleged combinations of Hartig in view of Hirai, lingle in view 
of Hirai, and Lingle in view ofHi>ai and further in view of Hsu. 
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CONCLUSION 



Claims 22-56 define novel and non-obvious subject matter of the present invention. 
An early notification that the application is in condition for allowance is earnestly solicited. 



Respectfully submitted, 




K. Alison de Runtz \) 
Reg. No. 37,1 19 

PARSONS HSUE & DE RUNTZ LLP 
655 Montgomery Street, Suite 1800 
San Francisco, CA 94111 
(415)318-1160 
. (415) 693-0194 (Fax) 
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value is large? than would have been espeoted and suggests that the 

to tie observed diffusion but not to the electrical conductivity ) 

Silicate glasses, men a silicate nqmd is cooled to fomx a glass, 
the network structure of the glassy material becomes rigid in the tran- 
srtion range, but there remain holes -in the lattice which are sites for 
a&ah and alkaline earth ions. Under these conditions the mobility of 
the snW ions U extremely United, and all the measured electrical 
oonducevitr ran be quantitatively ascribed to the mobility of alkali 
ions. In addition, direct measurements of diffusion coefficient for 
sodmni iom in a sodium eilicate glass indicate fliat diffusion takes place 
readily. In the glassy structure the entropy f or diffusion is negative 
(calculated from Eq. 850) ; tlds indicates that on the average the 
Eodremjcns tend to rattle about in the hole where they are located so 
that a wore ordered structure occurs at the activated complex poaflacnj 
intermediate between the low-energy sites. The e^erimental arfdva- 

S^^T^T^'' *• *™«i«««»8Pita being passed through 

S ^ M grad^y relating. At tempexatures above N 

the tranmtwm range the temperature dependence, activation energy 
and entropy become similar to those for other liquids, and this region 
above the tfandtion range can be regarded as a region of a super- 
cooled liquid rather than as a noncrystalline solid. Data f w the diffu- 
«onof sodium ion in a sodinm-aBicate glass are reproduced in Pig, 8.12 
These holes m the glassy structure also alio* the ready diffusion of 
^ such as heHum and bydrogen. An lasting result for 

the diffusion of ffceae ions has been observed m conneotfonwith tensile 
defcMnn. When some glasses are tested for diffusion properties 
under a tensile stress such that the lattice is expanded, it is observed 
that there b an increased diffusion coefficient once the strain has ex- 
ceeded a bout2XlO-* Tms enggeste tbrt some of the holes Xa^ 
present m the glass open to become imoiDfissures where the glass fa 
rader a tensile strain and that they reversihly heal again wheTtfe 
ffJTTl- ^ ^ compress stress do not have the 
s^e effect on holes. In the same way that hydrogen has a high diffu- 
avgy through slap staxctoes, being soluble to a amtiderabk estent, 
TOenSient^* 1 " soluble in silicate glasses and has a high, dlffosion 

Dij™ characteristics in ionic melts and glasses aze particularly 
imporiant m ceramic technology because in general the diffusion eo- 
e^aentm the random noncrystalline structure is larger by several 
orders of magnitude than it is for a crystalline w lid. Consequently 



PAGE 21122 « RCVDAT 5/24/2005 7:33:30 PM [Eastern Daylight lone] 1 SVR:USPT0-EFXRF-1/1 ' DNIS:8729306 * CSID:4156930196 ' DURATION (mm-ss):05-22 



24-May-2005 04:41pm F rora-PARSONS HSUE 6 DE RUNTZ LLP 



4156930196 



T-101 P. 022/022 F 



© 



ATOM MOBILITY 



241 



diffusion phenomena, in a mixture of crystals and gbssy material tend 
to take place predominantly in the glassy phase- This means that the 
presence gf a small amount of glassy TnatftHftT in a ceramic, has a strong 
the over-all diffusion-controlled processes zn a multiphase 
system. Pot -many ceramic systems, then, the diffu^on characteristics 
in the silicate glass ara of tbe greatest practical importance 

8.6 Boundary and Surface Tfi&n&tm 

Just as diffusion in a noncrystalline gl^ss with a random stru&ture 
or hi a liquid phase is more rapid than diffusion in a crystalline solid, 
we expect fFffipTffn ^oag grain boundaries in which there id disorder 
to be more rapid than jfiffrrsfon throq^i the crystalline lattice- In a 
similar way, atoms on the surface of a solid are expected to be more 
mobile than atoms on lattice sites within the crystal volume. 

The .tharinrn-tttngstm system has been investigated in some detail 
since the therinionio emission of a tungsten filament Js particularly 
sensitive to the concentration of absorbed ions and can be used as a 
measure of surface concentrations. $uri&oe diffusion of thorium 
on tungsten surfaces? in tungsten samples of different grain size, and 
through the volume of the material hare been measured with resnTttng 
d lffiislviti es for these three processes as shown in Table 8 A It is evi- 
dent from the values obtained that diffusion is easier along surfaces. 
It Is next easiest slang grain boundaries and most difficult through the 
Yehnne, Similar results have been observed for the seH-dirrusion of 
pilver through a volume along grain boundaries. There have been 
no *TTml*:r measurements carried out for nonmetal crystals and grain 
boundaries. 

If we assume a model in which there are thick, slowly conducting 
slabs separated by Hun boundary layers of TTnTfqrm width d, 'with ma- 
terial entering from & plane surface normal to the planes of the bound- 
aries, this material will diffuse rapidly in along the boundary layers 
and is lost zn part by lateral diffusion into the large grains [J. O. 



Table 8.3. Diffusion of Thoxtom fn Tungsten 9 

Snr&oe; -Da = 0-47 exp 

Grain, boundary: A, = 0.74 exp (—90,000/57) 

Crystal lattice: Ih-lJOaqp C-l2QflW/RT) 

■From L Langcomr, /. *Wfc&i IneL r ZTT, 543 (1934). 
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